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Study on Quality Evaluation of Jinhua Qinggan Granules Based on Fingerprint, Pattern Recognition and
Multi-components Determination

LIU Qinghuan!, BAI Jianjiang?, ZHANG Yan'!, HE Changqing?, WANG Wentong'"[1.Tianjin Institute of Medical
and Pharmaceutical Sciences, Tianjin 300020, China, 2.Juxiechang(Beijing) Pharmaceutical Co., Ltd., Beijing 102606, China]

ABSTRACT: OBJECTIVE To establish the fingerprint of Jinhua Qinggan granule(JHQGG) by HPLC, analyze them with
chemical pattern recognition technology, and determine the contents of chlorogenic acid, mangiferin, forsythoside A, baicalin,
arctiin, wogonoside and ammonium glycyrrhizinate in JHQGG, in order to provide a scientific basis for its quality evaluation.
METHODS The HPLC fingerprint of JHQGG was performed on Agilent Eclipse XDB-C13(250 mmx4.6 mm, 5 um) column
with acetonitrile-0.1% phosphoric acid solution for gradient elution, the fingerprint data was analyzed by the similarity
evaluation system of traditional Chinese medicine chromatographic fingerprints combined with cluster analysis(CA) and
principal component analysis(PCA). Furthermore, the contents of seven components in JHQGG were determined. RESULTS
The HPLC fingerprint of 13 batches of JHQGG was established. The similarity were all >0.98. Seventeen common peaks were
marked and 8 of them were identified, including chlorogenic acid(peak 2), mangiferin(peak 4), glycyrrhizin(peak 6),
forsythiaside A(peak 8), baicalin(peak 12), arctiin(peak 13), wogonin(peak 16) and ammonium glycyrrhizinate(peak 17). CA and
PCA were used to classify the 13 batches of JHQGG into two groups. The results of multi-component quantitative analysis
methodology showed that the linear relationship(#2> 0.999 8), precision(RSD<<1.41%, n=6), repeatability(RSD<1.31%, n=6),
stability(RSD<2.08%, 24 h ) of seven components were good, the average recoveries were between 97.11% and 102.41%, and
the RSD were in the range of 0.80%—1.98%. The contents of chlorogenic acid, mangiferin, forsythoside A, baicalin, arctiin,
wogonoside and ammonium glycyrrhizinate in 13 batches of JHQGG were in the range of 2.109-3.008, 0.378-0.616,
1.379-3.629, 10.146-18.485, 11.789-19.210, 2.208-3.526, 1.308-1.810 mg-g"!, respectively. CONCLUSION The method of
HPLC fingerprint combined with pattern recognition and multi-components simultaneous determination is rapid, simple and
reproducible, which can provide a reference for the quality evaluation of JHQGG.
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Fig.1 HPLC fingerprints of 13 batches of sample
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Fig. 2 Dendrogram of cluster analysis of 13 batches of
Jinhua Qinggan granules
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Tab. 1 Initial eigenvalue and contribution rate of principal
component
FHsr WAL 22T /% B ITEER/%
PC1 7.315 43.028 43.028
PC2 4.492 26.426 69.453
PC3 2.652 15.598 85.051
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Fig.3 Scree plot of PCA
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Fig. 4 Score plot of principal component analysis of 13
batches of Jinhua Qinggan granules
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Fig. 5 Loading plot of principal component analysis of
Jinhua Qinggan granules
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Fig. 6 HPLC chromatograms

A-standard solution; B-sample solution; C-blank excipient solution;

2—chlorogenic acid; 4-mangiferin; 8—forsythoside A; 12-baicalin(S);

13—arctiin; 16—wogonoside; 17—ammonium glycyrrhizinate.
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Tab. 2 Results of content determination of 13 batches of Jinhua Qinggan granules mg-g!
FE A SRR TR HEREEH A WA BT WS TR
20200425 2.520 0.455 2.283 14.567 15.876 2.740 1.386
20200407 2.520 0.406 2.605 10.146 17.921 2.208 1.406
20200324 2.562 0.431 2.620 12.524 19.210 2.388 1.357
20200224 2.752 0.586 2.471 16.150 16.182 2.855 1.651
20200206 2.618 0.563 2.864 14.189 18.429 2.552 1.658
20200116 2.658 0.581 2.116 16.665 15.025 3.187 1.783
20200122 2.602 0.616 2.104 16.985 15.146 3.526 1.810
20200102 2.109 0.483 2.019 13.695 16.555 2.663 1.698
20190306 2.117 0.378 1.379 15.840 14.882 2.938 1.343
20190201 2.354 0.430 2.506 15.476 12.377 2918 1.308
20190108 2.795 0.464 3.392 15.967 13.136 3.047 1.462
20190106 2.222 0.428 2.882 14.791 11.789 2.740 1.384
20190105 3.008 0.467 3.629 18.485 18.152 3.467 1.655
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